ABSTRACT. Two species of lipoproteins containing apoA-1 (A-ILp), lipoprotein containing rmpoA-I and apoA-I1 (LpA-I/A-11), and lipoprotein containing apoA-I but no apoA-I1 were isolated from 12 girls with insulin-dependent diabetes mellitus (IDDM) and from 19 healthy controls using affinity chromatography, When characterizing the lipid and apolipoprotein compositions, we noted compositional changes. In A-ILp, the levels of lipid, except for triglyceride, and the level of apoC-I11 were signficrmntly higher in IDDM. In LpA-IjA-II, the levels of lipids, except for triglyceride, the levels of apoC-111, and the ratio of apoA-I to apoA-I1 were significantly higher in IDDM. In lipoprotein containing apoA-I but no mpoA-11, the levels of all lipids and apolipoproteins in IDDM were similar to those in the controls. The percent phospholipid in A-ILp and LpA-TIA-II was significantly higher in IDDM. All We developed antiapoA-I and antiapoA-I1 immunoaflinity columns using a formylated derivative of cellulose gel (12-14) and we isolated and characterized two species of A-ILp from 12 girls with IDDM: LpA-I/A-11, and LpA-I. These lipoproteins are assumed to be the more native form of HDL than is the HDL isolated by ultracentrifugation (12-1 5). The results were compared with findings in age-and sex-matched controls.
MATERIALS AND METHODS

Subjects.
The clinical data on the 12 Japanese girls with typical IDDM are summarized in Table I . The ages ranged from 6-15 y. The diagnosis of IDDM was based on the criteria of National Diabetes Data Group (16) . All had been diagnosed 0.5-5 y earlier and were clinically stable at the time of the study. Insulin (a combination of intermediate and rapid human insulin) was given S.C. twice a day. All patients were on adequate diets (caloric intake: 50% from carbohydrate, 30% from fat, 20% from protein). Nineteen nondiabetic healthy female subjects from the same part of Japan (Kumamoto-City) were the controls. They were volunteers from children of the staff at Kumamoto University. Age distribution in the control group was similar to that of the patients. Their lipid and apolipoprotein levels (Table 2) were all within mean & SD of those of healthy female chiIdren at Kumamoto-City. None of the study subjects had renal failure or hepatic or thyroid abnormalities and no child was taking any drug (except for insulin in the IDDM subjects). Blood samples were obtained from all of these subjects after an overnight fast, then the insulin was injected and breakfast provided. Informed consent was obtained from each subject and from parents, as required. Venous blood ( 10 mL) was drawn into vacutainer tubes containing disodium EDTA (1.5 mgjml). Upon separation of the plasma at PC, 1500 x g for 15 min, sodium azide and gentamicin were added as preservatives in f nal concentration of 2.0 pg/mL and 5.0 gg/mL, respectively.
Methods. Isola~ion oft wo species of A-ILp using immunosorbent column. Two species of A-ILp were isolated from plasma by a combination of antiapoA-I and antiapoA-I1 immunosorbent columns, as described (1 2, 13). Briefly, fresh plasma (3 mL) was applid on an antiapoA-I immunosorbent column. After washing extensively with 0.01 M Tris, 0.5 M NaCl, 1 rnM EDTA, pH 7.5 (buffer A), the column was eluted with 0.1 M acetic acid, I mM EDTA (pH 3.0). Each effluent was immediately adjusted to pH 7.4 with 1.0 M Tris solution and dialyzed against 0.15 M NaCl and 1 m M EDTA, pH 7.4 {buffer B). Finally, the sample was concentrated to 9 mL in an ultra-filtration cell (Amicon Corp., Danvers, ME) equipped with PM-I0 membrane. A portion (3 mL) of this sample was used for analysis of apolipoproteins and lipids. The remaining portion (6 mL) was used to separate the A-ILp into LpA-IJA-I1 and LpA-I. The sample was applied on an antiapoA-I1 immunosorbent cotumn. The column was washed with buffer A to obtain the unbound fraction (LpA-I). The bound fraction (LpA-IJA-11) was eluted with 0.1 M acetic acid, 1 m M EDTA, pH 3.0. Both the unbound and bound fractions were dialyzed and then concentrated with an ultrafiltration apparatus (Amicon) to 6 mL in buffer B, respectively. Prolein and lipid analysis. The apoA-I, apoA-11, apoC-11, apoC-111, and apoE concentrations of plasma, A-ILp, LpA-l/A-11, and LpA-I were measured by radial irnrnunodiffusion assay, as described (17). Chotesterol and TG concentrations of these samples were analyzed on an ABA 100 Autoanalyzer (Abbott Lahratories, N. Chicago, IL), using enzymatic methods (18, 19). CE was measured by enzymatic methods and fluorometry (201 HDLC was determined by the method of Lopes-Virella ei 01. (2 1) after precipitation with sodium phosphotungstate and magnesium chloride. Phospholipid was analyzd by the method of Bartletr (22). The protein content of each fraction from the immunosorbent columns was determined by the rnethd of Lowry el al. (23) .
Electrophoretic analysis. Agarose gel electrophoresis was performed using a Pol-E Film system for lipoprotein electrophoresis (Corning Medical, Medfield, MA) at pH 8.6, followed by staining with Eat Red 7B. Slab gel electrophoresis of lipoproteins isolated in 15% polyacrylamide gels containing 0.1 % SDS was performed according to Weber and Osborn (24 Table 3 . TC, CE, PL, and apoC-I11 levels in IDDM were significantly higher than those in control subjects (p < 0.05 or 0.01). Other components were similar in IDDM and control subjects. The molar ratio of apoA-I to apoA-I1 was slightly higher in IDDM, allxit with no statistical significance.
Lipid and apolipoprotein compositions of LpA-I/A-II. The lipid and apolipoprotein components of LpA-IJA-I1 are summarized in Table 4 . The levels of TC, CE, PL, and apoC-I11 were significantly higher in IDDM than in control subjects ( p < 0.05, 0.0 1, or 0.005). TG and other apolipoprotein levels were similar in IDDM and control subjects. The molar ratio of apoA-I to apoA-I1 was significantly higher in IDDM than in control subjects (p < 0.05).
Lipid and apolipoprorein cowiposilions of LpA-I. The lipid and apolipoprotein compositions of LpA-I are summarized in Table  5 . The levels of all lipids and apolipoproteins were similar in IDDM and control subjects.
Percent lipid cornposit ions of A-ILp, LpA-I/A-I1 and LpA-I.
As shown in Table 6 , percentages of PL in A-ILp and LpA-IjA-11 were significantly higher in IDDM than those in control 4 To convert to mmol/L, multiply by 0.01 13.
